Groups of rainbow trouts were fed fixed levels of a high-protein diet immediately followed by a non-protein energy complement to satiation. Daily voluntary intake of the non-protein diet by the different groups of trout was followed during the whole course of the experiment that lasted nine weeks. Growth, gross energy intake, efficiencies of protein and energy utilization were followed. The results presented show that there is an adjustment of the voluntary intake of the non-protein energy complement in relation to the amount of protein made available to rainbow trout and that the gross energy intake is however relatively constant beyond a certain level of protein intake (about 1.7 g prot./kg BW/day). Protein efficiency ratio as well as protein productive value of the groups of fish fed protein and non-protein energy separately were comparable or even better than the controls fed a complete diet. Energy efficiency was found to be related to the proportion of protein energy intake. Maintenance protein needs of trout at a given stage of growth were also estimated. This method of feeding the two major components separately can be employed in fish with success for future studies on energy-protein relationships.
Introduction
Compared to homeotherms, fish do not seem to exhibit any qualitative specificity in their protein or amino acid needs for growth ; but the preferential use of ingested protein for energetic purposes is a well-documented phenomenon. It has however been shown by many that considerable economy of protein can be made by the judicious incorporation of other sources of energy in diets of growing fish. Consequently, the importance of protein-calorie interrelations in the optimal utilization of a diet for growth purposes has also been recognised in fish by many authors (L EE & PUTNAM, 1973 ; GARLING & WILSON, 1976 ; TAKEUCHI, WATANABE & OGINO, 1979) .
In homeotherms, such interactions have been studied by offering animals energy and protein parts of the diet separately, with either fixed protein rations or on a free-choice basis. Since the early works by A BRAHAM et al. (1961) and C ALET , J OUANDET & B ARATOU (1961) , the usefulness of such methods of « separate feeding » has been well demonstrated in these animals (see R ERAT , 1971 If the FCR alone were considered, there is no doubt that the experimental groups were less efficient than the controls fed a complete diet. On the other hand, both PER and PPV data indicate that even those fish receiving only 2.8 g protein/kg BW/day convert protein more efficiently than the controls which had a daily protein intake of more than 10 g/kg body weight. Under protein restriction with non-protein energy available freely, efficiency of conversion of dietary protein into body protein is apparently improved. A rapid calculation shows that energy efficiency is also similarly affected by the proportion of GEI available as protein energy.
Although protein-gross calorie ratios are given, no pertinent conclusions can be drawn from such information as unfortunately no digestibility measurements were made on the non-protein diet (the apparent digestibility of protein and of energy of the high protein diet are known to be above 91 p. 100). This energy complement diet contains besides cellulose which is indigestible by rainbow trout, considerable amount of raw starch, the apparent digestibility of which is low (never exceeding 40 p. 100) and is subject to variations (B ERGOT , 1979) . Since intake of this non-protein diet varies in response to protein intake, energy intake in the form of carbohydrates is also variable increasing the difficulties of digestibility measurements.
Maintenance needs
As can be seen from fig. 2 
